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45 Oreml Actrovomer
J The Messrs Macmlllan have pnbllhd In

I book form a remarkable series of I de-
livered

¬

t by Prof OMTkn Lonor at th Unlver
Mtyt Colligo Liverpool The tItle Ionrtr nf

I tHrlpv r lIj omwhat too br6at torthoonienti
St or tho volume for thea confine himself

I todescribing In popular language lhgreat
iWlilev mint In astronomy and mn liy-

V3
5

bom thehave been made Beginning with
t Corernleus end TycWo Braha Mr Lodge pr-

oIb to Kepler and Galileo nut to Dttcnrtn-
nn1S Nnwton and so on to Koemer and Drad-

ll1i 1 jtcrnni and Laplace Henchel and lies
ML Olh r lectures dnal with the discovery of
the atterold and that of Neptune with com

ts and meteors and unify wlti the tide j nnd
iilaBttary evolution

SUoUoI Cop rnlk better known by the Xutln-
IredM form of his name Copernicus Ite believed

tehave been a German although he was born
at Thorn In Polish Prussia and graduated at

k

dacow University lie wa instructed In-

strbnomy at Cracow and learned math
t matte at Boloana Thence he went to Rome

i whrh was made profossorot mathematics
and soon afterward hu went Into orders On

Ea his return home he took charge of the princi-
pal church In life nat planel and afterward
moved to ruenbunnear the mouth of the
Mstula spent tile rest of hil lite It

t noteworthy that to Polish Prussia w owe
t the earliest of modern astronomer as wtlas

the greatest of modern philosophers
F Copernicus was 1 iulet scholarly monl

i
I wh6 eelIfe was passed It study and m

i tlun lila first work In astronomr was the
compilation of tables ot tho planetary motions

II L which were far more correct than alywhlcb
hail hlthorto appearedl nnd which

r etvoebl long afterward The Itolomalb-
iL ystomof thehnavenswhjch had remained thtL5 orthodox conception throughout the

II 1lan era he endeavored to improve and elm
filly b7tho lirnolhosls thnttho sun wathe

4 f cntof thl plunetsry ayBtemlnitead ol the
t Th first consequences of this chan

T he wrought out for many years produclnc In
Sr the end tho famous work On the Revolution

of the Celestial Orbs which embodies 11 bil
I XalEitfnkliig calculations nnd applies now

theory to each of the bodle In the iolar eye
tm Not unt tho very end ot his life Wi the
book put typo but a printed ropy was
brought to hil bedside BO that ho might tool It
before he died

The revolutionary consequences of hll hy-

pothesfs were not appreciated at the time
r partly because hit teaching was burled In a

ponderous and learned treatise partly be
A5 oue the leahor was an ecclesiastic mainly

itt because he wa a patient and judicious mal
i content to state his views In aulf conTra ¬

tion and let them gently spread for thirty
rear before he published thorn When he
die publish them he dedicated his book to tho

and Induced a Cardinal bear the ex-

pense
¬

of printing Thus the Horn an Church
t Amad to stand sponsor to a system ot as-

tronomical
¬

doctrine acalnst which In th next
4a century it was destined to burl its anathemas

and to Inflict on Its conspicuous adher-
ents

¬

pS torture Imprisonment and doath
The achievement of Copernicus may

4 be summed up In a Intone lie-
demonstrated the truth of a theory

4 1 said to hav e been taught by the Pythagoreans
t and Arlstarchus but which had against It the
iL great weight of Aristotle authority and

which was new to the modern world He put
f thunln Its true place as the centre of the

olarsystem bgroatlr elmpllfled the theory
t of olanetnry motions thlr step exhibited

the preoesslonof the equinoxes discovered by
Hlpparchuslaa due to a conical motion of the

r5 earths axle and by means of a simpler
r theory and more exact planetary tables he 10

duoeto om sortof orertb contused haos
Ptolemaic ratem himself

Jk fet te hypothesis of the motion of the earth
S i to be difficulty Mr Lodge polntout that Ita

8tne11 by no mean an easy and
ehldb Awe are apt now tregard Ithostility to It Is not at allurprllnlThe majority of the men present

tt da bar grown acoutmeo to hear
the motion of earth spoken of
their acceptance of It mean nothing
the attitude of the paraJoxer who denies It
evinces more Intelligence The author ac-
knowledges

¬

for himself that It was a long
i time before he could realize the revolution of

the earth Think he IAaof the solid earth
with trees and houses cities and countries
mountains and sens think of the vat tracts

I of laud In Asia Arlcaand America and then
° picture the mass spinning like a top-

and rushing along Its annual course around
L the sun at the rlte of nineteen miles a second

Then allinto Imagine a possible antipodes
must been a tremendous obstruction In

i the way of conceiving tha earth as a sphere
Mr Lodge has found that Intelligent children
Invariably tell the greatest difficulty In real ¬

ing the existence of inhabitants on tlo op-
posite

¬

side of the earth Of course stupid
children like stupid persons In general will
believe anything they are told but the kind
difficulties felt by Intelligent and thought-
ful

¬

children are most instructive since it Is
certain that the early philosophers must have
encountered and overcome these very same

S difficulties by their unaided Ilnlusoraro Ihodlmcuilosinvolved the concep ¬

tion of parlh aa 51her revolving round
the sun only physical they are etlll more felt
from the speculative and theological point of

I view Kven now the reconciliation of theology
45 with astronomy can hardly considered com-

plete
¬

Thooloslalllndeod do not deny the fact
of the ubordlnaton of the earth In thu
scheme or tho unhero but many of them 1g

fore It Ho soon as tho oman Church nvroLo
to a perception of tho tremendous and rovolu
tlonery Import of tho doctrines uf Copernicu-
sItwas bound either to resist them or else to bo

to Us traditions For tho whole tenor of
mens thought would changed If they ac-
cepted

¬

It If the earth worn not the central
and all Important body In the universe If tint
sun and planets nod stars woro not attendant
and subsidiary Ilhl jilt wore other worlds
larger and superior to ourawhere
was loans place In tho cosmos and where
were the doctrines which the Churl lied
maintained to to irrefutable 7 it < 1 not ttoc Uiexpected that such a revolution would be-

t accepted Inn day or In I century anathlV I plan naturally adopted by the was to
treat It aa heresy mid try to crush It outInasmuch moreo ns scientific progress

iwa vastly slower IIn tile slxenth century
Athant Is now not only all prlest but yen

many astronomer one years after
1 Copernicus still Imagined the earth in beat

i rest Awonl the moil of science who still ad-
heredj Ptoleiialo system although hej t 8born three years offer the death of Coper
alone was Tycho Itrahr Ily With a Danish

4 nobtv ho was sent to this University of Copen-
hagen

¬

to study law hut was attracted to as-
tronomy hr thu occurrence ot an o lpseol the
prmlictttd du > He began to coDStrilpt asjro-
nomical lustrumetilb uiil produced a quad

f rlt and afiextunt With funds provided byt lJ 4King of Denmark lio built Ur lburl this
first modern observatory provided i with
miens of accurate observation not equaled at

i the time or tar long afterward andbeeam
f the founder of Instrumental astronbmy ills

theories wore poor but hit observation wr
admirable lie Introduced a precision in men

S
uratfon before undreamed oand though hi-

lueaiaromcnt
I

1 according to modern <da ar
I ludicrously rough tno such thing ci a tele
Y boRe or a microscope having been Inlitytt IIn view of 115 ira at which wrt mud they are marvels ot soaurcy and not a

4 tlnule inisrak due to carelessness has
llivoii detected in Ithoiii For certain purposesie

11 connected with the proper motIon of the starp thu are all nrpealod and thorrrndn>

tnitworhrdlt roi 1aliuo edlnl gener
tloorltl to work upon longIndeed death blr Observations

b tfPtrochlu In preet4on to Lie were mad
1 sense of the word hewaa plone

tii rr I

lfv rythlo else b dldwsrtatTjrcAO Brahirould b fOfottn
the4

teacher KeplerI The ton of a poor officer In
the array off the Dlk otWdrtembergbe wns
at first a lot boy but was ultimately-
sent to a charity lohol and thence to the
University ot Tlblnlon Ho studied mathe ¬

mntcllnd Icce an astronomical lecture ¬

Orl In 1W7 at the age of M he
published his first fanciful hypothesis br
which he endeavored to discover sm con
cecllon between he number of the planets
their times of revolution nnd their distances
from the lun Two years later he was invited
by Tyehnlirchidto Prague whither ihe Danish
astronomer had routed from his native coun-
try Alter Incredible labor through Innumer-
able

¬

wrona guassos and six years of almost
calculation Kepler at lellllemerged with his two first IawI

discoveries which swept away all epi-
cycles

¬

deferent equants and other rem-
nants

¬

ot tho Greek system nnd ushered
In the dawn of modern astronomy These
laws It II wol known were frt that the
planets ellipses with the In one
focus and second that the radius vector or
line joining the sun and planet swoops out
equal areas In equal time Ultimately Rep ¬

ler discovered the connection between the
time nnd distances the planets for which
he had beon groping through nil of hiemature
life This law which he announced DuB
IlethaL the square of the tune of revolution-
or year of each planet Is proportionate to the

cube of its mean dlstanon from the sunvIlls
three law taken together place him In the
very highest rank of scientific men They In ¬

troducedordorandsimtIicity Into what else
would have been a chaos of the details of oh
senatlon and they served as 1 secure basis
for the splendid fabric to be reared on them-
b ownTo what Kepler did for astronomy It
is nocesftary for us to consider sown science
still In Its Infancy Astronomy IIs now so
thoroughly explored that it IIs difficult to put
onos self Into the attUude ot tho men ot the
sixteenth ccnturyA Let us take thon sofia
other science still barely developed lite me ¬

teorology fur example Tho science of the
weather tho succession of winds and rain
sunshine and frost clouds and rOlsle now
very much in tho condition ot astronomy be-

fore
¬

Kepler Observation Is heaped on ob
senatlon tables are complied volumes are
flUid with data thin hours ot sunshlnoara re-

corded
¬

the fall of rain tho moisture In tho nlr
the kind of cloudsIho tornpomturo millions
ot facts but whore is the Kepler to study and
brood over thorn Where Is the man to spend
his life In evolving tho beginnings of luwand-
orderrrom tho midst of all this chaos A life
of such labor crowned by three brilliant Its
ccnerles was that of Kepler The experi-
mental

¬

observer IIs Indispensable but how
backward would science bo were observations
not Interpreted by thinkers like Copernicus
Kepler Newton and Laplac-

ein
A contemporary of Kepler was Galileo The

latter was born In the year 1504 In which M-
ichael

¬

Angelo died and he died In 1042 tha
year In which Xewton was born The perse-
cution

¬

of Galileo did not begin until 1U1C nor
become Intense until 1UTJ from tho last
named date It lasted till his death Horn at
IsaGalileo studied medicine In the univer-

sity
¬

of that city Hewn an experimental ob-

server
¬

It was by experiment that he refuted
the assertion of Aristotle that bodies rll at
rates depending on their woltrhtA on
the contrary contended that the weIght did
not matter Ir the call but that everything
would fall at tho same rate croon feather but
for the resistance of the air and would roach
the ground at tho same time To convince his
opponents he ascended one morning the fi
moul leaning tower of Pino taking with him a
100pound shot and a onepound shot In tho
presence of the assembled university
he balaneod them on the edge ot the tower
and llet them drop tniAtliAr TOlether thnr
tell and together they struck the ground This
victory over the Aristotelians made Galileo un
nonular jn Pisa and he presently found hue
professors chair untenable Having received-
the offer of a professorship at Padua from the
Senate uf Venice hl accepted It and began 1uccessful career It was at Venice that Gali ¬

Invented the telescope Ho had hoard to
be sure ot a toy con tructe by I Dutch op
ticlan out of a couple of spectacle lenses
through which I one looked the weather
cool of a neighboring church spire was seen

and upside down Galileos Instru-
ment

¬

was made on another plan from that of
tho Dutch optician Ho took an old and small
organ pipe jjammed I suitably chosen
spectacle glass into either end ono
convoy lie other concave and thus pro-
duced

¬

lie halt of a wretched opera gfasi
capable ot magnifyIng three times It
was better howoor than the Dutchmina
toy because it did not inerr 1on with
thU rude telescope It was mako
ships visible from one of tho highest towers in
Venice two hours before they were seen en-
tering

¬

the harbor Hubsdiuently Galileo suc-
ceeded

¬

In laklnl I telescope magnifying
thirty tmes Equipped with this ho was ready
to I survey ot the heavens TIme first
object lit examined WIS the moon where ho
found everything at first sight very like the
earthmountains and lon orators jinii
plains To the disgust of Aristotelians ha
not only made the moon hike Ito earth but he
rondo the earth shine like the moon explain-
ing

¬

Iby earthahlne the Uibllltj ot the old
moon in tho now moons arms One of tho
stock arguments against the Coparnlcan
theory of the earth being n planet was that
the earth was dull and dark and did not
shin Oalloo argued that It shone just as
much 11 moon does and in tact rather
more especially IIt bo covered clouds
Been train tho moon the earth would look ox
actly as the moon docs to UI only n little
brighter nod sixteen tmel as big It iIs notu
worthy that Galileo Ivurygood> estimate
of tIm height of lunar mountains ot which
ninny are live Dlohigh and some as much us
soon In the flrmonent iallloo
turned his telescope now stars appearel The
milky way which had so ancients
wise found to bo composed of stars Ills most
brilliant achievement was the discovery of tho
four moons ot Jupiter Ills opponents eon
tended that there were more than toUr but no
proof ut thp assertion was furnished until last
year whun news Irons the IlcL Observatory
mAde the existence of a small fifths satellite ef
Jupiter not Improbable It should also be
remembered that Galileo invented a ther-
mometer

¬

and I inlcrosoope It wo pass from
achievements in lnentlonand observation
to the results of study and meditation-
we must regard as weightiest performance
his formulation of the laws of motion the out¬

CODof the application of mathematics to
experiment We have soon hw he showed
that all bodies fall at the same rat except for
the disturbing effect of the resistance of the
air Whnt Is thll rate ah height through
which a dropped body falls Is not proportional
to the time simply but to what Is called the
square of the time that is the time multiplied-
by Itself Thus In ono second a freely tailing
body near the earth la found to drop sixteen
feet In two second It drops sixtyfour leltthat IIf sixteen multiplied by theto In three seconds It drops 144 feet or six-
teen

¬

multiplied by the square of three and so
on The fact that the height through which a
body falalaI proportional to the square of the
time proves that the attraction of the earth or
the intensity of gravity may be regarded as
constant through ordinary aal range
Through great distances cannot be
considered constant under such circum-
stance

¬

this Galilean lawAf the square of the
titus does not holtWhether was executed for heresy Is
still disputed but there Is no doubt that he
was imprisoned for teaching the plurality of
worlds the Couernlcan theory of the motion
of time earth and other heterodox doc-
trine Ills deaths occurred In 1UOU and his
treatment would naturally make a deep Im-
pression

¬

upon Galileo 1eerlhelel while
till a professor at Padua ad IOt long after
Bruno dtath bt threw down tha gauntlet in
favor of the Copernloan theory repudiating
the old Xtoltmalo lytUm which no t that

time had blin taught thennlvcrsUy He
continued testIs the Con Ynleni doctrine
after his removal from Padua to Tuscany and
In 1015 ape Paul V requested him to come to
Home to explain his views He mad a most
successful visit maintaining his opinions
against fifteen or twenty disputant and con-
founding

¬

hiopponent lie Jud an au-

dience
¬

with the Pope and the two parted
good friend he also made a special
friend of Cardinal Bnrberlno who became
the next Pope Notwithstanding these pleas ¬

ant features of M reception the Copernlcnn
system was cpndemned both the book of Co¬

pernicus and Keplers epitome of It were
placed on the forbidden list where they re-

mained
¬

till 1835 l and Galileohlmselfwns for-
mally

¬

ordered never to teach or believe lie
motion ot the earth around the sun Galileo re-

turned
¬

to Florence In disgust but ho would
have remained unmolested had ho not after
the accession of hil personal friend Cardinal
Ilarti jrlno to the Papal throne In 1021 brought-
out his greatest literary work Dialogues on
theItoloranlcnndCopornlcanSystems It nns
saW by his enemies that his friend the Pope
was represented In the character of Btmpllclo
an Aristotelian philosopher who was made
to propound tho stock absurdities which
served In lieu ot arguments to the majority of
men Whether Urban VIII believed the
charge or nt It Is certain that his favor
was thenceforth withdrawn from Gnllloo
and in 1032 the latter was summoned to Home
where ha was examined by tho Inanlsltlon
For somn time the Inquisition dealt with him
as leniently as possible Although frequently
Interrogated between Fobruiiry and Juno
ItMl ho was not then subjected to torure
What happened during the three days
Juno 21 and Juno 24 when ho was In the
chambers of the Inquisition IIn to this day u
matter of controversy Hovernl eminent
scholars have hold the fact of actual torture-
to bo Indisputable Incline conclusive el
denco In the hernia from which lie afterward
suffered this being a Wellknown and
frequent outcome ot thin rack Other
commentators equally learned deny that
the torture staco was reached What is
certain Is that at some time during
those throe dais anti under pressure either
physical or moral the old man ho was eovon

consented to recant On tho day alter his
removal front tho chambers of the Inquisition
he wns taken to tho Conont of Minerva
where In tho presence of the Cardinals and
prelates assembled for tho purpose ho for-

mally
¬

abjured tho bullet that the earth Is not
the ontro hf tho universe and the belief that
It Is movable They who credit the story
about his muttering to a friend as ho rose
from his knees four itij trtiiuic1 for all that
It moreS do appreciate the situation
Gallloo hind no friend In the place and It
would have been fatal to mutter any-

thing
¬

before such an assemblage More-

over
¬

he was by this time an utterly
broken and disgraced old man wishful
of all things to getaway and hide himself and
his miseries from the publlo care probably
with his senses deadened nnd stupefied by the
mental sufferings ho had undergone and no
longer able to think or care about anything
except perhaps his daughter who was then
1lying on her deathbed Condemned to a soli-
tary

¬

existence at Arcotrl ho yet found energy
enough to compose tho dialogues In which
the true laws or motion are sot forth tot the
iirst time and which as we Have said are now
accounted his most solid achievement One
more astronomical discovery ho was to make
that of tho moons llbratron and then fell a
flnal crushing blow ho become totally blind
Yet ho lived lIre years longer during which ho
was visited liy John Milton who has recorded
the pathetic incident In one of his most mem-
orable

¬

prose compositions and who was des-
tined

¬

In his old ago to suffer the same rate
IV-

We have said that Galileo died In the year
1142 In which Newton was born What

scientific name deserves to rank between
thorn iranyporsbnswouhd BUT tlrai of Bacon
butUaconVrutalm Is rejected by Mr Lodge on
the ground that he was a literary man and not
n scientist and tout his socalled rulos for
making discoveries have never boon con-
sciously

¬

or often unconsciously followed by
experimentalists Macon sneered at the work
of Galileo and rejected tho Copernlcan theory
ns absurd It Is accordingly Descartes whom
tho author ot title volume would place between
Galileo and Newton although the most Im-
portant

¬

work ot Descartes wns done In philos-
ophy

¬

mathematics physics and anatomy-
Ills chile scientific achievement was
the application or algebra to geometry and ho
IIs mainly connected with astronomy by his
now abandoned theory of vortices invented
to account for the motions of planets Dscar
tes had no notion of eulorlnl on account ot
lila opinions When ot tho persecu-
tion

¬

and recuntatlonof Galileo deferred for
ton years tho publication of his Irlnclpla
Mathematics and when ho ultimately printed-
it formally denied that the earth moved The
truth of course was that Descartes cared
nothing at all about the Church or Its dogmas
He Was Iskeptic yet not In the least an athe-
ist

¬

for a great part ot huh philosophy was oc-
cupied

¬

with what ho considered I rigorous
proof of the existence of tho Dotty

To those who oxnlt experiment nt the ex-
ponsool IoductonMr Lodge points out that

was I precursor of Newton In this
respect thnt his general method of research
wits as nearly as possible npurely deductive
ono That Is to say he starts aftor the man-
ner

¬

of Euclid with Mew simple principles and
then by n chain of reasoning endeavors to de-
duce

¬

from them their consequences antI so to
build up bit by bit an edifice of connected
knowledge 1Is true fiat title method can-
not

¬

be safely followed without contntalaJpeals to etporlmuut for orlllton Ithruugh not perceiving the necessity such
appeals I lint Descartes cried Ills IIPorllclto science lies not so much In what actually
discovered as In his anticipation of the right
conditions for Iho solution ot problems In
rhislcal science lie In fact iniulo tho
discovery that nature could alter nil
bo Interrogated mathematically a tatHint svsts in great danger of remain ¬

lag unknown A reaction against de ¬

ductive reaonlnl had set in led by Gnlileo
1erllted tho whole modern school of
experimental philosophy and lastlngilown lo
the present day It Is not true however that
the only right way oi Investigating nature is
by experiment and observation This I In ¬

deed an absolutely necessary way it Inot the only way A foundation ot experi-
mental fact there must be but upon title Igreat structure of theoretical deductions van
be based all rigidly connected together Iby
pure reasoning and all necessarily as true as
the premises provided no mistake has boon
made To guard agalnht the possibility of
inlstaU or oversight alt conclusions mutt
sooner or latsi bu brought to the test of ux-
Ptrlment If the test cannot be borne the
theory Itself must be rcCxatnlned and thu flaw
discovered or else the theory must bt aLan ¬

doned Of this deduct1omethol which In the
hands of all to such stupon ¬

dous results and which combined with experi-
ment

¬

has made science what Jt IP we owe thebcglunlugand tarl stages to Descartes
V

Three chapters of this volume are devoted
to Newton and In one of them Is given IJnIgularly clear account of the principal discov-
eries

¬

set forth In the Irlnclpla As this ao
ceunt Iis given In popular language without-
any recourse to technical frml1esbal pres-
ently

¬

mark some feature Jt WI
will recall hastily the chief outward features of
Newton life flora us WI halalt In 1043
bdId1n1727 atth age 8 father
was a Imah freehold farmer ofLincolnshire
At the ali of15 the boy Isaac was remov-
ed

¬

from tchool to be mado a farmer of but as
he did not promise to turn out a good one lila
mothers brother who was a parson arranged-
to send him luck to school and thence to
Cambridge where he entered Trinity College
as a ublzar In llkll The Cambridge men
who used to sneer at sizar must
have forgotten that Newton wa one of1

Um At the university Nwt a tud

i

led th gepmetry of Dejcnrtes found
out for himself a method ot Infinite
IrlO and began the Invention ot fluxions-
In 1000 ha was driven from Cambridge by the
nlngu and white staying nt his native mar
In Lincolnshire tho famous apple foil which
ns he afterward recorded suggested thu train
pf reflections resulting In the discovery of the
law of gravitation At tho age of M ho became
a professor ot mathematics at Cambridge anti
lectured on optics with great success Three
years later ho communicated tthe Hoyal So-
ciety

¬

the outcome of his optical researches
Including his reflecting telescope his discov-
ery

¬

ot the compound nature of white light
and his observations In diffraction Ho also
at this tmelnvlnlod the moersextant In
1072 belan tho worklnl in siI ¬

lonco first part of this was pub-
lished

¬

In 1087 and the complete edition in 1713
In the year 1072 when Newton was but 10

year old holiad already accomplished enough
for the life work of ono man He had discov-
ered

¬

the nature ot white light and thin true
doctrine of color and ha had Invented the dif-
ferential

¬

calculus Ho had achieved other
memorable things such for Instance as the
binomial theorem the reflecting telescope
and the sextant The masterpiece remains
unmentioned tho Achievement whereby New-
ton

¬

towers head and shoulders onr not only alt
of his contemporaries but over every scientific
man who has ever lived In a way for which wo
can find no parallel In other deparlment ot
human activity It was in year named
1072 that Newton heard of the careful de-

termination
¬

of the length of a degree In other
wordsof the size ot tho oarthwhlch had
been mado by Plcard near 1arls The
length ot tho degree turned out to bo
not sixty miles but nearly eovonty miles
Armed with this now fnct Newton turned
back to his old speculation concerning gravity
Ho had worked out th6 mechanics of the
solar system on n certain hypothesis but It
had remained 1 hypothesis somewhat out of
harmony with apparentfact Ho took out hU
old papers and began again tho calculation
gravity were tho force keeping tho moon In
Its orbit It would fall toward the earth sixteen
feet every minute How tar did It rll The
newly known size of the earth modify
the figures with Intense excitement Newton-
ran through them hil mintS lelplnl before his
hand and R ho perceived answer to be-

coming out right all thin scope and mOnlnlot his discovery came with I blndlns fnshupon hll J11could no longer see paper
he throw own the pen tho secret of tho mini

verse was to one man at least rovenlcd
Hut of coursethe proof tied to be worked

out This moaning of the discovery might
flash upon Newton buttho demonstration of It
in detail required years to elaborate For two
years ho devoted himself solely to this one ob-

ject
¬

During that time he lived but to calcu-
late

¬

and think and tho most lifdlcrous stories
are told concerning his entlro absorption and
inattention to ordinary affairs of life It was
by this continuous application that the Prin
clpla was accomplished and it may bo thnt
nothing of the first magnitude can be achieved
without a llko absorbed unconsciousness and
freedom from interruption lImit though do
elrablo and essential for the work It was a se-
vere

¬

tax upon the powers of the man There
lslnfactno doubt that Newtons brain suf-
fered

¬

temporary aberration after this effort
The attack was slight and It has been denied
but there ar letters oxtantwhich are Inexplic-
able

¬

upon any other hypothesis The de-
rangement

¬

was however slight as well as
temporary and it Is only Instructive as show-
ing

¬

at what cost such a work as the Irinclpla
must be produced

What Is tho law of gravitation It Is of
course that every particle of matter attracts
every other particle ot matter with I fore
proportional to the mass of It and to the In ¬

verse square 01 me distance Between them
The following are some ot Newtons deduc-
tions

¬

from this law In tho first place by
knowing the length of tho year and tho dIl
tancoojany planet from tho sun tho suns
mass ran bo caf ulat d In terms of liat nftlier-
eArlhSdtdo tha mas of anvrplOoeTpossess ¬

ing a satellite can be computed Again since
tho moon Is attracted not only by the earth
but by the sun alto Its orbit IB perturbed-
and Newton calculated out tho chief of
those perturbations As moreover each
planet i attracted not only by tho mm
but by the other planets their orbits
are slightly affected by each other It was
Newton who began tho theory of planetary
perturbations lie also recognized comets-
as members of the solar system obedient
to the same law of gravity and molni In
very elongated ellipses hence showed
their return could be predicted ns in tho case
or comet Applying the Idea or cen ¬

trifugal force to tho earth considered as Iro
tatnl body Newton perceived that It could

I true sphere and calculated Its oblato
ness obtaining an excess ot tnontyelght
miles for the equatorial over tho polar diame-
ter

¬

Conversely ho proved that from tho
observed shape of Jupiter or any planet
the length of Its day could be esti-
mated

¬

The shape ot tho earth thus
calculate I must In combination with eeltilfucil force causa the weight of bodies-
to vary with latitude Newton computed
tilt amount of title variation and showed
thntliH pounds at the polo would balance 105
pounds at the equator Ho titers proceeded tdemonstiate that the earths equatorial pro
tubornnce being acted on by tho attraction of
tho sun tutu moon must disturb its axis of
rotation In calculable manner thus IIs pro-
duced

¬

the so tailed precession of ttim ncjuf
foxes Acnln tha waters of tho ocean are at
traded toward tie sun and moon on one side
anti whirled I further away than thu
solid earth on tho other side lumce Newton
explained all the main phenomena of tho
tides The suns mass bolnc known ho calcu-
lated

¬

thin might of tho solar tide while from
this observed holchts of spring and nnat tides
ho determined the lunar tide anti thence
rondo nn estimate of tho mass of the moon

Such aro some of tho com extracted from
their settIng In the Irlnclpla anti presented
by Prof Lodge with lemarknblo dlstnctlesand simplicity It Is hindIndeed tiny ono
to Ilalzoi the tremendous flight In knowledge

was needed to BPUII the distance between
t he groplngs of hcpler ulemnntnry truths of
Galileo and the wild s1toctiitiort4 ot Descartes
on the one hand and Neu tons magnificent
system of comprehensive cud wellordered
knowledge To many of Nortons contompo
rarles I nmn1 nnllAA WAr nothin mnnn n > UUto be dlscoverodaslf the universe wore now
explored and only 1 few fragments of truths
remained for the gleaner Xwun himself
was far from Imagining that exhausted
tho polbllte of discovery It was when
iiulto al man venerated andalmost nor
shlpped by Ills coevals that he uttered tho
wellknown words 1 know not what tho
world wi think of my labors but to mYlolIt that I have Icon hut a a
playing on th < seashore now ndlnl ionic
pebble rather more polished now some
shell rather rnoro agreeably variegated than
another while the Immense ocean of truth ex-
tended

¬

Itself unexplored before mo

ifNot long after Newton death two great
discoveries were made by another Krgllsh
man Prof liradley of Oxford namely the char ¬

raton of light and tho nutation of the earths
Homo fifty years earlier a Danish astron-

omer
¬

Romeriiad surmised that light did not
travel Instantaneously butgradually anti that
the motion of light was compounded with the
motion of tin earth Bradley demonstrated-
the existence and the cause of the aberration
of light and pointed out the method of deter-
mining

¬

Its velocity The velocity of light ho
proved must be ten thousand tie great athe velocity of the earth In its that Is to
say itmustbeinOOOO miles a second not very
diferentfrora tho speed Itoemor had conjec-
tured

¬

In order to explain the anomalies of
Jupiters nrlhltelilWe COl nebular hypothesis
which Indeed had been suggested by Kant
but which ha been principally commended to
astronomer by Laplac The latter worked
very snuck L OBJungUon with Lacranc

a I h
more solid though less brilliant man end It IIt
ImposMblo toapbtrtfonthj respective hnres
of credit between these two the greatestmeoscientists that France has proddced Between
them they explained this llbratlonW oscllla
ton or the moon which had been discovered

Galileo Just before his bllndnesstho long
Inequality of Jupiter and Saturn the former
legging behind true placo while the motion
pt Saturn Is being accelerated tho
Ions Jupiters satellites and of fetfurbaj
the acceleration of the moon mouth motion
The same two scientists Improved the lunartheory anti the thor of tho tWos ac-
counted

¬

for the perlodlo changes In tho
form and obliquity of the earths orbits
and demonstrated the stability of tho solnrsystem considered ns nn nssombrig of rigid
bodies subject to gravty It IIs obvious thattho question whether thn solar sjsUm u sin ¬

ble was one of stupendous moment Iany-
one planet of lie solar sjstem were to tnl Into
the nun espoclnlly if It were n big onl Iko-
u1lfr or Saturn the heit produced would

lorlno that life on this earth would bo de
Rtrovpd even at lie present distance Wo owe
to Lagrange nnd Lnplaco tho proof that thn
chances of the solar Sstem are not cumu ¬

lative butpoiloJIc IhlllIs they repeat thom
solves at regular Interval anti never exceed n
certain moderate amount The period to bosure Issoracthlng enormous The members of
out solar system will hnvpconpthrough nil
thick changes of Position until a period of two
million years has elapsed This Is tho term ol
the 1lanotlry oscllldtlon 1 great pondulum
of eternity which beats out ages as our pendu
lllntH heat Anxnnilu

Jhe nebular hypothesis wn thrown Iut bjLnplaco not ns tho outcome ot profound cal-
culation

¬

like the demonstration ot tim Mn
bully of the solar e > tom nor ns following cor ¬
tainly front the theory of emulation and
therefore I IInot to be accepted us morn titan
I brilliant speculation to be confirmed or re¬

jected ns our knowledge extends Hlnce tho
LImo of Laplnco the nebular lupothotls has
hnd UPS anti downs of credence but at thopresent time It holds tho fluid with apparently
greater piobnblllty of ultimate triumph than
has ever before seemed to belong to ItWith tho help of Prof Lodge Jet us try to
state the nebular hypothesis Inl compact and
Intelligible form We should In tho firstplace rtcallulatl tho data on which It Is
toun ol are those Every motion In
the solar sistem known In la1lacoslmo took
place In ono direction n
only Thus tho planets revolved around tho
sun all going tie same way roundl moons
revolved round the planets still
the same direction ot rotation malntlolnl
bodies that were then known to rotate on
thelrown axes did so with the same kind ot
spin Moreover all those motions take place
In or near a single plane Tho ancients Jinow
that sun moon and planets nil keep neart to
tho plane of the ecliptic within 1belt known althorodlao none strays away Into other parts
or tlte sky Hatellltes also and rings are ar¬

ranged In or near the samo plane nod tho
piano of diurnal spin or equator bt the differ-
ent

¬

bodies Is but IIihtrtltodManlostynl be tU result of
Ihnt have caused it Is thereany connection or common ancestry to ac ¬

count for tItle strange family Ikonol There
is connection now but maytheri not have
been one once Must there not have beon
one wo should rather say It seoms as though
thor had onco been parts of one great mass
rotating as a whole for If such a rolnUnlmass broke UP its parts would ¬

rection of rotation Cut such a mass tillIng
nil space as far as or beyond Saturn although
containing the materials of tho whole solar
system In itself must have been ot very raro ¬

fled consistency Ocoupying so much bulk It
could not have beon solid nor yet llqiiidbut
It might have been gaseous Aro there any
such gigantic rotating masses of gas in tho
hoavons now Certainly thoro are there aro
the nebula1 Porno of tho nebula are now
known to bo gaseous and some of them at
least wnra in 1 state ot rotation IJhMnco
could not have known this tor

TIm first distinctly lronttIIOl-uspectedlt nobullwas discovered by the telescope of Lord
liosse and quite recently n photograph of
thuG great Andromeda nebula made by Mr
Isaac Roberts demonstrates that this pro-
digious

¬

nines is in n state ot extensive and
majestic whirl

Thus problem ptosontod by tho data is tho
following A vast nines otr rotating gas Is loft
to itself to cool for ages and to condense as It
cools how will it behave Laplace pictured-
to himself this mass shrinking and thereby
whlrlfnl more and mow rapidly A spinning

shrinking in size and retaining Its original
amount ot rotation as it wi unless a brake Is
applied iiuiBt spin moro ant moro rapidly as It
shrinks J has what mathematicians call a I

constant momentum and what It loses In lev-
erage

¬

ns It shrinks it gains In speed Tho mass
Is hold tocothor by crnvltation every particle
attracting every other particle but since all
the particles nrodeAcrlbing curved patti thor
will tend to Iii oft tanccntlallr and only A
small excess of the gravitation force over
the centrifugal I loft to pull tho particles
In and slowly concentrate tho nebulaTho mutual gravitation of tho IllrtIs opposed by tho contrUull1 foi e or
tho whirl At length I II reached
where Ito two forces balance A portion out-
side

¬

certain line will bo In equilibrium It
will bo lolbehind and the rest must contract
without A ring Is formod and array toes
tho Inner nucleus contracting further and
further toward tho centre After a time an-
other

¬

ring will bo left behind In the same way
and so on Whut happens to the o rings
Titer rotate with tho motion they pofseis
when thrown or shrunk off but rllf they ro
moln rings I perfectly regular they may
if thero be Inv Irregularity they are liable to
break U They will break Into one or two
or moro larva masses which are ultimately
very likely to collide nod become one The
revolvlni body BI formed Is stilt a rotating
gaseous mal und it will go on shrinking
and cooling and throwing or rings hike tho
nucleus by which It has abandoned Asany nucleus gets smaller Its rate of rotation
Increases and so the rings lat thrown off
will be spinning faster than those thrown off
earlier The final nucleus or icalduul central
body wilt be rotating fastest of all

The nucleus of toe whole original mans
which onco contained all this motei lisle or our
solar system we now see fahrunk up Into what
wo cal tho sun which Is splnnlnl on Its axis
on every twentylive dlr rtnzs SUn
cesslvely thrown off by I tire now the planets
some large some Imaltho last thrown off
rotating arouno SUI comparatively
quickly thole outside much more slowly
Tho rings thrown off by the planetary case ¬

ous masses as they contracted hau stow be ¬

cOle satellites except ono rIng which has
remained without breaking up tutu h to lo
seen rotating nround Haturn Mill MH tutor
similar ring au abortive iittompt it a plaint
Is also left around the sun vl the zone of
the socalled asteroids Such fluted1 in a few
sentences Is the pothexls frt propounded
by tIm philosopher Kant but elaborated In
much fuller detail by Laplace the greatest of
French mathematicians astronomers

III
We have but little space In which to touch on

the last six chapters of Mr Lodges book
although these cover the fleld of recent astro-
nomical

¬

discoveries some of which are of ex ¬

traordinary Interest Wo cart only say of
Frederick William Herschel that while still
an amateur he first drew attention to Uranus
which he himself suspected to lis a comet but
which wa discerned to be a planet by orates ¬

sional astronomers that he subsequently die ¬

covered two moons of Saturn hnd two of
Uranus besides 2500 nebuln anti ftXJ double
stars that ho levlowed described end
gauged all the visible heavens anti finally dlt

L covered that lie stars were not fixed but In
motion anti that the sun as one of them was
journeying toward a polnUn the conitelUtlon
H ouls Whether we look at th Quantity or
quality of his work wa must pronounce pir
William Herschel the greatest observing
La dtsUagutihitrogtthogtLci2 astpcou

5 0 t 0

What theorist eandO was 6ac more ttchaltf
demonstrated by the dlicoverr Neptune
through sheer calculation based on the per-
turbations

¬

uf Uranus It Iis now acknowledged
that these calculations Were carried on simul-

taneously
¬

and Independently hr koverrler In
Purls and Adams In Cambridge The planet
Neptune was first knoxvlngly seen by Idle of
lierhin on Bert UJ imaI-

roOmlnentlr with thin name of Dessel Is as-

sociated
¬

the calculation ot the distancesof the
Mars and the discovery ot stellar planets It
was Hostel who by means of thohellometor
solved the problem ot stellar parallax and
thus enabled us In determine the distance anti
real rate of travel of many of the stars The
quickest movlnu stars na yet known are a
double star of thin nlxtli magnitude called 01-
Oygnl anti oneof thesovontlimacnltudocallod-
Oroombrldoe latO Tho velocity of tin latter
is 200 miles a second Tho nearest known
stars nro 01 Csgnl and aContaurl Thu dls
alice of hose stars from us Is about tJO 000

times the distance cf the sun Slrlus U moro
titan n mullen times further from us thnn our
sun Is and twenty times ns big Many of tho
brightest stars are nt moro titan double tItle
dlitanco The distance ot Arcturus Is too
great to measure oven now Tho starslt Is
well known arc suns most likely surrounded
by planets Ono planet belonging to Hlrlus
has boon discovered It was predicted by
Bessel Its position was calculated by Peters
hnd It was soon by Alvan Clark In 180J An ¬

other planet predicted by Vessel ns belonging
to Procyon hats not yctsboen discerned al-

though
¬

its existence credited
Jt is impossible lor tno numan mma to tuny

grasp Ito meaning of tho figures representing
the ditnnco of tho stars Prof Lodge essays
to help us to comprehend them by the following
sucgostlon Suppose he says we could
arratmgo some sort of telegraphic vehicle able
to carry us from Now 1ork to Liverpool In the
tenth tint ot n second thit Is In the time re ¬

quired to drop two inches such a vohlclo
would carry us to the moon In twelve seconds
and to Ito sun In an hour and i quarter
Trnvcltlnir thus continually In twentyfour
hours wo should leave the last member of the
solar system behind us and begin our plunge
Into lie depths ot space How long would it
be before wo encountered another object A
month would one guess Twenty years wa
should havo to journey with that prodigious
speed before we should reach this nearest
star and then another twenty years before
we should reach Another at such awful dis-
tances

¬

from ono another are the stars scat-
tered

¬

In space and were they not brilliantly
selfluminous like our sun they would bo
hopelessly Invisible

There are no doubt multitudes of stars that
will always be invisible to us antI some that
can now be descried will not bevlslble here-
after

¬

We have seen that the quickest moving
stars nro those known as 01 Cygnl sad
Groombrldgo 1830 Owing to their relative
quickness ot motion thoy have been de-

scribed
¬

as flying stars The actual speed ot-
Groombrldge 18JO Is about 200 miles a socond

a speed greater than the whole visible firma-
ment

¬

of 50000000 stars can control Unless
therefore the Universe la immensely larger
than anything wo can see with the most pow-
erful

¬

telescopes or unless there are crowds ot
Invisible nonluminous stars mixed up with
the others immensely multiplying the nt-

tractive power of the orbs visible tho
star known as Groombrldga 1K3U can
only bo a temporary visitor to this frame
ft things It is travelling from an In
Unite distance to an Infinite distance it Is
passing through our visible universe for the
llrstand only time it will never return Yet
so gigantic Is the extent ot visible space that
even with its amazing speed of 200 miles
eorysecond fills btar will need two or threo
million yearn to got out ot slcht of our present
telescopes and several thousand years before
it gets perceptibly fainter tItan it is now

VIII-
Wo would not wholly overlook n chapter in

which Prof Lodge considers the nature of
meteors or socalled bhootlnc starflj We or-
dinarily see thomas streakotdieht
sometimes titer leave n luminous tall behind
them occasionally they appear as actual
fireballs accompanied by explosions some-
times

¬

but vert seldom they nro soon to drop
and may subsequently be dug up as lumps of
Iron or rock showing signs of rough treat ¬

moat by excoriation and boat These last are
the meteorites or aerolites of our museums
They are popularly spoken ot as thunderbolts
though In reality they have nothing to do with
atmosnherla electricity They appear to botravelling rocky or metallic fragments whichIn their journey through Space are caught In
tho earths atmosphere and instantaneously
united through this direct of friction Faraway in the depths of space ono of theso wart ¬

dering bodies felt the attracting power
of the sun and hogan moving towardt Ax it approached Its spued grow
gradually greater and greater until liy
tho tints it line approached towithln the die¬

alice of time earth from tho Stint It whizzes
I nst with the velocity of twont > slx miles n
second It will bo remembered that the earthis moving on Its own account nineteen miles n
second If the two bodlus hippoii to bo mov ¬
ing In opposlto directions thn eombinotl speed
would bo tarrlllc anti tim faintest trace of at-
mosphere

¬

miles above the earths surfacewould exert furious grinding action nn thastone A stream of pnrtlelon would be torn off
If of Iron they would burn like iiahonor otfilings from aflrnwurk thus forming n trail
and the mass itself would ho dissipated hint ¬

tered to fragments In nn Instant On this
othorhnndit tbo earth nnd tho stono happened
to bo moving in thu same direction the stono
would only have a differential velocity ofseven miles n second and then then might
bo A chance for a residue of the nucleusor tho meteor to escape entire destruc ¬

ion though It would bo Bcruped heated
anti superllchill moiled by the friction
of the earths atmosphere nevertheless
at> much ofI its epvcd would be runbeil
out of jr dial on striking the onith itmight bury Itstlf only n few loot or yards In
thin soil so that it could bo dug out 1 he nun
her of meteoric stones however which titus
10 ich Ithn earth Is comparatively inllnlloslmal
Nearly all get grouni up anti illsslpatud by tim
ntmosplicie und fortunate It Ix for tie huthey urn mi Jhelr bombardment of the ox
posed lace of tinI moon must bo scuimiethi I mug

terrible It follows then that over Miuotlu
slat we DC and nil Ito myilnds we cannot see
bocnuso thoy occur In the dotlma riujuieSont
the death und burial nf ono of thusullylnc
stones It his been careering n Its on n ac-
count

¬

through since for untold aces till It
meets a iilniiut IJtI annul as a rule slrlkutho
actual lied t of Ithe planet for tim ntmcmphoro
Isl a Millldent Ft reeii i lie tremendoun fric-
tion

¬

reduces It to lust In nil Instant und this
ilui1t qulullrI HI Itlcs down upon IHit planets
nurfaci Thu iiimtitlu ot meteoric material
which roaches hub cnrtli in thin ftirni of dust
must ho lininetiily In excess of Ito minute
iiuantlljt Hhlih uirlios IIn Ilumps It IK esti-
mated

i ¬

Ihf 1rof 1 odKetlmt Iliumliods of thou
tumU f tons of meteoric dust must bu ru-
cnvid in ivi ry yeas

vs to inn MriuuneI 01 comets me scientificwurnl I not entirely agreed According totin hpothoM piovlsloimilraccepted in many
ijuarli r comets are largu meteors or corn
ituCt swarms ot meteors which cumluir near
I hue stilt llud 11 highly rnrollcd sort of atmoi-pluie IIn which they got heated nnd puitlxl I

vnporlid just as oxlinary meteorites do-
vvluii theyl dip Into thu utmuNphere of thnearth If this liyiiotheMs be well fuiuuiideil it
IJN nliuoiiH Ithat IIho unit I icr evaporated t iv u-
ioniittt un ler Ito suns heat upi it iii ho lost t i
IHii i ittiiit I and after fuv sin li jouriioiN Ilienlntllii nuttier wiiihl get nppncinl 1ly iliinin
I hi il Ab K nmtleril fncl ttliolilesUibllhlnnI I

lierlo Ilo 1iiiMcln Imvu no tails In sinnk oft iioln II toil I y bomo InteristinKI failure0iirdliii tlie relation uf the eiulh nnd thn
MIII in ought out Inn chapter out thn tidelimn vu HID So nil n ticul IHintI Itidal enir y INproducedt nt I u uXutin cut i f tho earl lis lulllout nil thnt con iuentlylhuI I length ol our
iiI i > IK slowly Iinorcimini 1It la nUo uuti itt ciout tli it thu moons rotatluu rulntlvii to themill has heon destroyed by past tidal lutlnnIn It so that It turns always the Kimifiutoward us Vito only residue of ancient lunarrotation Is nqua scarcely l erc ptlblo llhrutlonor oscillation Mureoveruecordlng to the theorypropounded anil powou fully supported by
i rol 1 II Darwin thu distance of tho moonfrom the earth Is steadily IncreasingIt follows that long ego this moon toIlet havebeen much nearer tne earths and that thusday wa much shorter Thin titles nt that timewore fur morn violent To quarter for in¬
stance the distance of tIm moon from theearth would nmki the tides sixtyfour times
AS high anti convert them into a tremendousdunuillut agent It i lastly a curious factthat Mnrhn moons revolve around it morequickly tItan Itha planet rot illsl IHencei In
atvitil ufI receding from It they must bo ap¬
proaching It stud mar somo clay cmsli uloicits surface The Inner moon A now aboutfour thousand miles nwai und revolves inseven and a hueD hours Mars on the otherhind rotates In twentytour and a half hoursThe satblllta which thu threatens Alni withe catastrophe seems to be about twenty milesIn dlamt And consequently if composed ofrock must weigh forty billion tons
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ifita irjurmhf 2WO3flfY-
Bbs Bnaatl TM ic that Ther Ca Do to

Improve the Cur ret
To wii Eoiron OF ins 8uNr Complaints

Ca to the proiofct condition ot this city are
numerous but suggestions ns to n remedy are
few Havlntr ronrod out the vials of our
wrath on the cltyauttiorltlos3euis
our Individual responsibilities In tho uniform
dirt anti disorder ot out struts cars anti all
publlo places Neither tho wisdom ot Solomon 9
nor the strength ot Hamson with two millions
dollars annually to fpack thorn could keep t

this city dean while n mllllon people do
thelruttormostlo mnkoltdthorwiso Ilospoct tsaa
able mon and women teat up letters In In-

finitesimal
¬

pieces and scatter thorn on the
sidewalks lawless boys pnll down sheets of
advertisements anti toss them up end down
tho streets milkmen leave hugs carts fill id
with tin cans standing on the Boulevard
day Sunday

Hut to tako up the nuisances In the order ot-

thnr obtrushoness let us bcglnwlth the pa
porn which are most easily dispoued of though
most glaring In appearance Thnr are an ele-
ment

¬

of danger too blowing about they
frighten IIOIKOS and carry season fiom ono
neighborhood another Wn fumlgatq loitertrout vessels that have bid contagious dia i
Cases on boird and tlieu lot tinners front has Av

Pltnls nsyluiiiB jnlls prisons tenement I
notices ninl ito uilttitis ot our oiL sport withthe w In js front tho four points of the compass

hllorommls3lonerlircitimn anti hlc atM ¬
wart forces labor with tho BCOWS nt sea andtliocnrts on lind It would lie well for theomen ot this cltj In sen what tlioy can do torellovo the plothuria ash ImrrfiK which have eprecnnted a most pnthetlo appearance in Outistittptts for tho lust uolitli lit us bnglli brdisposing of the station Each mistress of ahouse should scot lint all refuse pAporH In hermOtiOn MO burned on liar promisor either lathe range thin furnace on tno jmvoment In herback yard or In the cuttor in front Ihershould tinier bo thrown Into lie aSh barrelIn bo blown through tin streets us 50011 ns theashes tire emptied onion should teach thismen of their fnmllleM to do tbo earnsIn their places of business nndtnut allow theirjanitors ta sweep out buuhola of paiiora to lit ¬
ter UP Ito street as is often Liii cvso just
after thai linvo born nicely cleaned If wa
have any city onlininces forbidding peoolo to
throw rofuso Into the streets wn must nslcMayor lllroy to have them printed In Inraa
letters and posted in nil public places In our
schools to commence an educational work
with our chIldren and In our kitchens taarouse our servants tcsouio tholiclit on titleImportant question omen should take suf
llclont pride In their city to sea that tho lawsare not violated nnd olTandars are ropoitodHaving disposed ol thu papers housekeep ¬
Strut can dispose of a good slmro of the garbageVegetables boiled with their jnakots on erseasily scraped nnjthothln skin burned which
IH fin better than pooling them halt un Inchthick suit throwing the reluso into theash barrel LOB shells bones cofToo grounds
and ten leaves can nil bo cosily cremated ITluledono the ashes koptdry nnd frepfronodors vita bo spread out on any vacant lots lathe suburbs of the city or on the swamp landsin Long Island and JsewJorsor

There would bo HO little to burn In a privatefamily that It could bo eanlly disposed of IIntho range nnd furmceduriniz the winter and
n small rortnhlB furnace could bo used in theback yard in thin summer Women are study ¬
Inc law medicine and theology nowlotthemstudy enough of the science ot oliomlstry todispose nfgnrbnao in tIm mostupprovod man
list with the deodorizers and lira

If this city Is over to boctonned women musttatce liold of tint work JIm dear moon havetried two or three centuries they huvwriggled twisted over thin problem tAlkedpetitioned legislated used stionc languageheld tIm Htroot Commissioners up fa theirmetaphysical twenzorb In long Harmons andeditorials hut all to no purpose because thorforthwith empty their scrap baskets full ofpapers cigar stumps toothpicks red taps andall into the streets
iou never sco papers scattered about In thestreets of London or Paris nor anything oath Hoars of even a thirdclass norm England

limit In nil our American cltlqs And villages
Panama are flying In alt directions anti ourcars especially In the Westuro more like pigpens nt thus and of n lavs journey titan tray ¬oiling conveyances for ttio sovereign people otacreatropublho

As the > xpositlon IK to open In Chicago In a ii
few months we shall have visitors here fromall parts of the world and tliulr first Im ¬ Y
pression of us ns n people wilt bn mantle by thenppenrnncoof the ptreels ot our metropolisHut the most critical visitor Inmilni nn nnishores in the Rprlncwlll bo thocholoia sternjudge who will pry into alt tIm nooks and cor¬ners the lanes and courts and punish ux forour sins In dark places Unless wa make n
thorouBU clannlngnf all our dtlos wa shallrisk thin success orlhqJp iejt i altogether

Vt e can no longer pose as anlrifantantf maktour youth an oxcusafprjill oiui JiartcomlncBfor foreigners will judge of our civilization hf 4the order and cleanliness of our cities andpeople JJIZAUETJI Caps BTANTOK

nroojnxo xy ran orMN4ariniis
Schoolboy Tfttrd nt AVork for Their FMTOI-

WIte Outdoor ttportl
The athletic schoolboys are taking all the

advantages of gymnastic work nowadays At
lierKeloy the candidates for the athletic team
are kept in active dally training Dudley and
Can tho two leading candidates continue to
Improve and they will be Berkeleys only rep-
resentatives

¬

la the 100yard dash for seniors
In the junior 100yard dash in which only
boys under Ifi years old will be allowed to
compote 1 lilon C Held and Wilson will
represent Ucrkoley The school also his quit V M

a promising broad jumper in Bowers f
Tim vole vault Is one of tho new inter

scholastic events and us yet titers re only 1
Ion candidates At Berkeley only one lad has
thus tar jurrfped into view and he Is Fred do1eystcr Dick Elliott Is doing well in the 440yard run while in tho halfmils run 0 JrvrlnMartin Ue 1oyster and Pier are running well
IrwJnMartln will also enter for tho onemile irun along with E 1ahnostock II Crane and ICunningham Training for tile onomllo walkare Toddy liocort JJIIrnan nod P Drawer
llocort Is expected to capture tho eventforllerkolev Some of thn candidates for the I
other events uiu PaYne antI J E West latlieonemllobicycle race O VO ItiolmrdsandT Moornn In Ito hurdles T Hall LllioU end >Lr usixirn in trio mioipucnnu nnmmortniowanti ntcli Donors Dudley and M vVatorbury
in the bight jumps S

1 ho sclioolbo soon begin to talk base ¬
ball rIte successor to the lutorscholastioAthletic JnuuovUII boom the sport this year
In tIme lenciioarc ColumbiaUrnmmar Jirookhn Latin and bt Johns schools rew YorkMilitary mid Montclnlr Military academiesnnd Mov cna School ot Hoboken Tho Adol
iililuns of Brooklyn may tryilo join some 11league Arthur Uttorson the orack first base ¬
man line loft the ncndomy tad so has EddieIfnrro who played third base and who captallied the teen hut spring It la likely thatPercy Edgar will be behind the bat anti HurtHodgson the pitcher Thote Is somo talk of aGraduate Advisory Committeeor the AdfhiliIIf tlilslsi feinted It Is probable tlmttho AdoiphI
tcnm will bo assured of some good coachingby irraduates

Atlratt Institute the boys are recur apt toturn their attention to track athletics Instead
of baseball Now that they have n utmnnslumthe lads ray do liottnr Iliov Imvu more In ¬
ducement however to encnuu 111 track nth
hellos TIn athliito am drawn from the uhf ¬

ferent schools of hue InHitutH hoy are not
conllned to those ntudiuitK tithing tlm rcculircourse The ntuiKnu In lti nnhltpctoral
and mechanical drawing durmiIntents ar
mado welcome on tlixnthh tlu Held rrom th
School of Arihlliictural Iliivvlnc comes llarthut one of the IttM utbletos nr tjm Institute
Molddns Ijs the bt st nib lotlu Iin Ito ma mochAolral
drawing ilepirtmqnt In hue regular course
are Allen iuh lliirtlch ii Can lifi Itlch-
iinlsnn uiI Licotir iiiI anti llajllc lii

tin hirtuudilto high brhool IOJB Incline
Itnvvaii loll HrtH Ilicy never It ave done
aiDlliln In truck utblotics limit their hnaebull
and foot lual I Ite uui h IVK accoiupll hud u great
ilml vtithiii tlm iwl 1fmv jyirs Next spring

lucy strut alnmst MHr tuf liavlnira mviii n lag hasn
lull nine llni duilu nil their nflorujons to
gut ti liiinl pun ito and nrciint I 00 mar logo
in Iroxpoi iuri to play Jt vil not be milch-
uf a KUrprlm I> IIIIMU hlllu klinvilnc ono iIff the
IlllhI Si luioll HIM vIn IthuI cliiimpiouaUlp ofLung Island tins itprliiL

ruuuil u I itO Ilwcllf Muimiey
II H < UiSVfotl I t <

rnniB Cirr la leb I Irof lementjA
Webster tliicity luAu returned from ills ex¬
tended rcvi arches eiiIl evplonitions among
the ancient nut dwcltura route of Mexico
New Moxicu and other portlonnof thoUoUth
wust Alto LMiUeat discovery which thearofusser rnudo wits that of a perfictly prepared
cliff dweller mummy Never before has adlbcovoo off hula kind tueto made Thismummy which In hut of a child appartntly
about 7 yrais of age was discovered In acliff dvrolliiif on the lllo Gila In the Mogolloa
mountains

The body Is In a remarksM state of pres rvatlon and Is iither small when comparedwith that of H child ot the same age of todayIt IH of u ycllowUh brown color und Iis ratherHunt In weight Its uunenre upraised pear
thu Hide of HB head Ithe hinds ilinehiMl utiilthu logs urn somewhat drawn uii rIte hairwhich In roctly preserved JH of nbeuutffulbrown color lIke that nf thti adults foundbraided and nxiinclatud with It ami ol a silkytexture The body hud loon carefully vvraipod In two varietleh of coarse cloth such as nutseverywhere in this region made by the cliff
dwellers then carefully bound onto a peculiarshaped board of tottonwood A mass of evi ¬

dence in connection with the finding thismummy wa obtained which demonstratesbyond doubt the B nulnm i of thUrtuo


